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I.

INTRODUCTION

Before taking my masters, I worked for a firm that pursued only
Filipino-forward design. The founder, Francisco Mañosa, embedded in me
the duty and pride I must carry with me as a Filipino designer.
He always said,

“Architecture must be true to itself, its, land,

APPRECIATING FILIPINO
COMMUNITIES AND THEIR LIVELIHOOD

and its people.”
And so now, it all comes together.
Being born and raised in Hong Kong, it was not innate for me to be a proud Filipina. My parents,
both native Filipinos, spoke different dialects, so I grew up in an English-based household. We only
moved to the Philippines when I was 8 years old. After about a decade of living in my motherland, I
discovered surfing and was instantly exposed to the richness of our islands that flourished in the rural
communities and ecosystems. I connected with my fellowmen and listening to their stories of how
many sacrifices they had to make day by day to sustain a roof over their head and a meal on the table.
It always gave a me slight discomfort of unworthiness. Yet there I was, worthy to share a humble meal
with them - freshly cooked tilapia served on a banana leaf with a mound of steaming hot rice and
boiled vegetables, picked from the back yard, a free for all. Surfing brought me to multiple remote
islands and in all I found home – a community that welcomed and cared for me, regardless of who I
was and where I came from.
One of my most memorable surf competitions took place in Calicoan, Eastern Samar. It was 2012 and
the land was lush and thriving. I remember gazing at the stars as they touched the water that reflected
the light of the moon. What was most beautiful though was that everyone was treated like one big
family. About a year later, typhoon Haiyan wiped away this little community, leaving nothing but
headless coconut tree trunks and debris of crumbled homes.

photo by Arturo Dedace
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THESIS STATEMENT

In 2013, Typhoon Haiyan struck the southern part of the Philippines with a five to six meter storm
surge; in just three days it took more than 7,360 lives in one city alone, displaced four million citizens, and affected around 16 million Filipinos nationwide. Coastal resiliency in relation to climate
change is a particularly urgent issue for city planners and government leaders in an archipelago of
7,641 islands, where 80% of the population dwells in coastal areas. This thesis aims to challenge
the existing paradigm of coastal provincial architecture in the Philippines by proposing a more
integrated evacuation center that adapts to sea level rise and climate calamities. The focus of
the study will be a church in a small coastal town, as churches have historically provided physical
sanctuary as much as symbolic salvation to Filipinos, the third biggest Catholic nation in the world.
Through a methodical incorporation of resilience in architecture and communal gathering programming, the proposed intervention will showcase an innovative approach in landmark preservation
by means of adaptation - how a social and cultural landmark can co-function as a resilient and
human-scale evacuation area, replicable across the coastlines of the Philippines.

photo by Bryan Denton

12

13

OF PARALLEL WORLDS

KATRINA (2003)

HAIYAN (2013)

•

•

•
•
•

3RD STRONGEST RECORDED
HURRICANE TO HIT U.S.
(CAT. 5 @ 175MPH)
20-FT. STORM SURGE
15 MILLION AFFECTED
1,836 FATALITIES

•
•
•

STRONGEST RECORDED
HURRICANE TO HIT THE PHILIPPINES
(CAT. 5 @ 195MPH)
12-FT. STORM SURGE
15 MILLION AFFECTED
6,500 FATALITIES

The only difference is that gggppwe have a
choice and they don’t.
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photos: Katrina before & after by David J. Phillip;
Haiyan before & after by Devon Hoffman

photo on right: by Mike Clarke
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ABSTRACT

“IT’S MUCH WORSE
THAN YOU THINK.”
- The Uninhabitable Earth
Life After Warming by David Wallace-Wells

The Philippines is an archipelago of 3,641 islands with 80% of the population, dwelling along the coast. As a result of
climate change, vulnerable coastal communities are situated at the forefront of intensifying typhoons and sea-level rise.
Almost half the fatalities in flooding are due to people being stranded, and though there may be evacuation centers,
these are usually either inaccessible or unequipped for proper deployment. The majority of these make-shift evacuation
centers are in churches, schools, gymnasiums, and other community centers.
In 2013, Typhoon Haiyan struck the southern part of the Philippines with a five to six meter storm surge; in just three
days it took more than 7,360 lives in one city alone, displaced four million citizens, and affected around 16 million Filipinos nationwide.
If we continue at today’s rate of carbon emission, population density, and global warming, 30 years down the line, we
will probably be looking at about 0.6% fewer islands in the Philippines ¹, and about three times more typhoons. It is
critically urgent to shift the existing paradigm in urban design and architecture towards coastal resiliency and environmental awareness, particularly when it comes to evacuation planning and mitigation. However, much of the country’s
cultural heritage lies in these coastal towns, as they bear deep roots to many Filipino communities and livelihoods.
This thesis aims to challenge the existing paradigm of coastal provincial architecture in the Philippines by proposing a
more integrated evacuation center that adapts to sea level rise and climate calamities. The focus of the study will be a
church in a small coastal town, as churches have historically provided physical sanctuary as much as symbolic salvation
to Filipinos, the third biggest Catholic nation in the world. Churches are also one of the most common building typologies in Philippine coastal provincial towns, and they are often located at the heart of the urban community. The study
will focus on the overall context of the selected site, St. John the Baptist Church, San Juan, La Union. The framework of
the design will be based on FEMA standards as well as research gathered from multiple case studies from across the
globe. Through a methodical incorporation of resilience in architecture and communal gathering programming, the
proposed intervention will showcase an innovative approach in landmark preservation by means of adaptation - how a
social and cultural landmark can co-function as a resilient and human-scale evacuation area across the coastlines of the
Philippines.
1. International Development Research Centre (IDRC). “Parts of Philippines
may submerge due to global warming.” ScienceDaily. www.sciencedaily.
com/releases/2015/10/151021104913.htm (accessed May 27, 2020).
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BACKGROUND OF STUDY

One of today’s biggest global issues is climate change - the unpredictable weather calamities, the melting of the polar caps, and sea level rise. Terminologies such as the 100-year flood (2% chance of occurring) and the 500-year flood
(1% chance of occurring) are becoming common knowledge between conversations and homeowners are paying
yearly taxes for inhabiting in flood-prone zones. If first-world countries have a growing concern for this matter, what
of the third-world countries, such as the Philippines?

photo above: by Christopher Chadwick
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2020						vs.					2100

19

2.0

CLIMATE CHANGE - the now.
Each year Arctic sea ice levels grow lower, releasing dangerous
quantities of methane into the atmosphere – thus causing atmospheric imbalance, resulting in more violent storms and severe
droughts throughout the globe. This melting alone is estimated
to drive global sea levels up by over 1 meter. ¹
All around the world, people are struggling with the severe
conditions of climate change where in the present moment of
disaster, we do not have any control over the turn of events.
However, where we do have the chance to make a difference is
in planning for the future.
After the storm hits landfall and all has been damaged and lost,
what we take home is the lessons and learnings to be more prepared; the experience to provide mitigation to prevent the same
causalities and survive. It is crucial for us to anticipate the impact
of climate change, particularly those living in coastal communities, as they directly face the physical effects of sea-level rise.
Especially as we are witnessing the increasing frequency and
magnitude of coastal storms and hurricanes across the globe.
According to a study done by the Florida State University, we
will be expecting worsening weather conditions that will cause
economic, social, and environmental disruptions. (FSU 2008) ¹

If we continue down the “business as usual” path of heavy reliance on fossil fuels, we are likely to see temperatures increase
by some7 degrees Fahrenheit (4 degrees Celsius) by the end of
the century (IPCC 2007a,13). ¹

2.1%
growth rate
in 1968

9.6B

Coastal communities are at the forefront of climate change and
at the rate of carbon emission our society operates, the future
of these communities is looking dire and calamitous. Sea-level
rise has already been occurring, the Atlantic coast has experienced about 1 foot of increase over the last hundred years. The
IPCC predicts that global sea levels will rise between 7 inches and 1.9 feet (0.18–0.58 meter) by the end of the twenty-first
century (IPCC, 2007a, 13). ²
A recent global analysis of population patterns estimates that
there are 634 million people living in locations less than 10
meters (33 feet) above sea level. According to McGranahan,
Balk, and Anderson (2007,22) 10 percent of the world’s population lives within these so-called low-elevation coastal zone
(LECZ) areas, which amount to but 2 percent of the world’s land.
Hence, the growing concern for coastal resiliency, longer-term
adaptations to the formidably changing climate. ³
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What is Coastal Resilience?
The word resilience comes from the latin word resiliere which
means to “rebound.” In particular to resilience of coastal regions and communities, it pertains to the themes of flexibility,
adaptability, and durability are prominent in recent planning
and management literature. 4 According to J.Kulig, it is the ability of a community to not only deal with adversity but in doing
so reach a higher level of functioning (J. Kulig, as cited in Pooley, Cohen, and O’Connor 2006, 163).
From the words of Andrew Zolli:
In engineering, resilience means the degree to which a structure like a bridge or building can return to a baseline condition
after being disturbed. In emergency response, it suggests the
speed with which critical systems can be restored after an earth-

80%
LIVING IN

quake or flood. In ecology, it refers to an ecosystem’s ability to
keep from being irrevocably degraded. In psychology, it signifies the capacity of an individual to deal effectively with trauma.
In business, it often means putting in place back-up systems to
ensure continuous operation in the face of man-made or natural disasters.

COASTAL
MUNICIPALITIES

Ashley Dawson responded to this excerpt by saying that “Each
definition unified by the ability of a system, enterprise, or person to endure and recover in the face of change. Yet this idea
that resilience is based on the ability to bounce back in the face
of adversity is a drastic simplification of the concept, on that
ignore some of its more radical implications. (Dawson 2017) 5

HARD HARD
& SOFT
& BARIERS
SOFT BARIERS

HARD & SOFT BARIERS
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4. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for Calamitous Times. Island Press, 2009.
5. Dawson, Ashely. Extreme Cities. Verso, 2017
- photo above: by Christopher Chadwick
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It is inevitable that coastal communities will be forced to anticipate for potentially episodic and catastrophic effects of larger
and more frequent storms. The question of retreat, elevation,
and adaptation stands as a current dilemma for stakeholders
of all levels. Simultaneously, they must prepare for heat waves,
water shortages, and increased air pollution. All these critical
changes in physical threats alongside the urbanization patterns
and population and development density growths are placing
multitudes in danger. It is typical for development patterns to
impact and disrupt the ecological patterns of natural systems
and the innate ability for coastal ecosystems to mitigate and
absorb the effects of flooding, storms, and sea-level rise, contributing to the extent of coastal vulnerability. Wetlands, forests,

and farm fields are replaced with concrete roadways, rooftops,
and impervious urban hardscape, increasing the likeliness for
coastal flooding.
Consequently, when the time comes for the urban environment
to benefit from the natural environments resilient features, the
systems have already been degraded and diminished.
Prior to the issue of climate change, coastal cities have always
had to have a sense of preparedness and disaster management
issues like, evacuation protocols for impending tsunamis or
storms, ensuring that the necessary infrastructure. 6

Summed up in the words of T. Beatley: Resilient cities are strong
and flexible, with their lifeline systems of roads and utilities designed to continue functioning in the face of disaster. New development is informative and existing vulnerable development
is relocated and protected. Buildings are structured to meet
code standards based on hazard threats and natural environmental protective systems are conserved for valuable hazard
mitigation functions. “Finally, their governmental, non-governmental, and private sector organizations are prepared with upto-date information about hazard vulnerability and disaster resources, as linked with effective communication networks, and
are experienced in working together. a community. The notion
of adaptive capacity—the idea that it is not simply possible or
even desirable to return to a former condition; that entities
(people, organizations, communities) should strive to learn
from and creatively respond to disasters and disruptive events
and trends; and that they should evolve and move from a crisis
or disaster to a new and perhaps improved (but undoubtedly
different)set of circumstances—is often a key feature in definitions of resilience.” 7
It’s clear to see that from what Beatley emphasizes on in resilience is that what thrives in times of adaptation is the sense of
community. The bond of different components and the collaborative network of groups of people working all together to
grow, adapt, and strategize as one engaging system. For several years now, hazard mitigation has been defined as the term for
long-anticipatory planning within a natural hazards community;
long-term, proactive steps to (such as adopting and implementing building codes or construction standards or prohibiting
building in a high-risk coastal hazard zone), whereas preparedness and response actions are usually aimed at addressing fairly
immediate health and safety concerns. 1 According to Beatley,
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6. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for Calamitous Times. Island Press, 2009.
- photo by Martin San Diego, 2019

planning for natural hazards is often conceptualized as occurring in four stages:(1) pre-disaster mitigation, (2) preparedness,
(3) response, and (4) long-term recovery.
Some main qualites according to Brian Walker and David Salt,
include 8:
1. Diversity - A resilient world would promote and sus
tain diversity in all forms (biological, landscape, social,
and economic).
2. Ecological variability - A resilient world would em
brace and work with ecological variability (rather than
attempting to control and reduce it).
3. Modularity - A resilient world would consist of
modular components.
4. Acknowledging slow variables - A resilient world
would have a policy focus on “slow,” controlling vari
ables associated with thresholds.
5. Tight feedbacks - A resilient world would possess
tight feedbacks (but not too tight).
6. Social capital - A resilient world would promote
trust, well-developed social networks, and leadership
(adaptability).
7. Innovation - A resilient world would place an empha
sis on learning, experimentation, locally developed
rules, and embracing change.
8. Overlap in governance - A resilient world would
have institutions that include “redundancy” in their
governance structures and a mix of common and
private property with overlapping access rights.
9. Ecosystem services - A resilient world would include
all the unpriced ecosystem services in development
proposals and assessments.

7. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for Calamitous Times. Island Press, 2009.
8. Walker and Salt (2006)
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Resilience should also be in Philippine structures, not only in Filipino spirit
LEGEND
Multiple Climate Hazard Index:

Typhoon Yolanda in 2013
Yolanda destroyed agriculture and reportedly caused P1.250
billion worth of damaged infrastructures — leaving many Filipinos homeless orand without livelihoods for months or years.
The homes of many of the victims were originally built along the
regions narrow coastal plains. Yolanda damaged or destroyed
more than million houses, many of which were made from light
materials, too weak to withstand Yolanda’s winds and storm
surges.
Filipinos, unfortunately, are not all able to plan ahead for high
hazards. For example, they may be building their houses, buildings, and structures according to minimum required standards;
also, they typically are not getting house or building insurance.
This type of passivity and fatalism must change.“ 9
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Despite the immense impact of the calamity, the Filipinos remain strong in theirs with one another and slowly recover together as a community - a true show of resilience in spirit.

0.04 - 0.09

However, recovery amongst the community does not only depend on the people, but rather on the improvements made on
the built environment.

0.14 - 0.18

A large percentage of Filipinos dwell in informal settlements.
The country’s poverty rate, at about 16.6 percent, depicts at
the very least, those living in hazardous environments with no
means of mitigation for potential calamities.

0.24 - 0.31

0.39 - 0.47

Thus rises the need to reform the standards of Filipino dwellings and urban planning, to better serve the people.

9. Commsense. “Resilience Should Also Be in Philippine Structures, Not
Only in Filipino Spirit.” University of the Philippines, November 27, 2018.
- photo by Noel Celis/ AFP Photo

0.60 - 1.00

Map graphic adapted from Economy and Environment Program for Southeast Asia (EEPSEA)
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SURVIVING AS A COMMUNITY
EVACUATION CENTER EXAMPLES IN THE PHILIPPINES

Majority of the designated evacuation centers are mainly in
the form of school buildings, churches, or public gymnasiums.¹
Just as 2020 began, the Philippines experienced a mass evacuation after the eruption of Taal Volcano. Hundreds of thousands
of Filipinos were forced to abandon their homes as the volcano
spewed ashes, covering most of the surrounding and disabling
regular operations. A state of calamity was declared as a 15
kilometer radius surrounding the Taal Volcano was at an alert
level of 4 (hazardous eruption imminent). Though many of the
evacuation protocals were disorderly and overwhelmed, there
were also several situations that worked. One of which was the
deployment of square upright tents (as illustrated in the image
on lower right). As per interviews with the evacuees, these foldable tents were light and compact, making it easy for distribution and setting up. They also allowed familes to cluster with
minimal privacy during the short evacuation, while still sharing
communal spaces with the community. 10

EXAMPLES OF EXISTING
EVACUATION CENTERS
IN THE PHILIPPINES

In the recent global pandemic of COVID-19, businesses were
forced to close and all citizens were instructed to quarantine.
During these difficult times, there were reports on provincial
communities in the Philippines that revived the tradition of bartering, exchanging goods as the mode of economic transaction. This movement intended to aid residents as they endured
the economic collapse. It also aims to encourage residents to
practice self-sufficiency in forms of farming, fishing, and trading, resulting in a more closely-knit resilient community. 11

28

10. Bagayas, Samantha. “Marikina City: Lessons on Disaster
Preparedness.” Rappler. Accessed May 29, 2020. <https://
www.rappler.com/move-ph/213100-marikina-city-lessons-disaster-preparedness.>
11. Catoto, Roel. “Siargao Folk Revive Barter System.”

MindaNews, April 3, 2020. <https://www.mindanews.com/
top-stories/2020/04/siargao-folk-revive-barter-system/?fbclid=IwAR3OTj9h3I2LVPzc1SGWuhY9X2D3Bx2BG0k8lIESu201QswYj08xjuIHQ9s.>
- Top photo by Roel N. Catoto/MindaNews

1. FEMA

CLOCKWISE starting upper right image: photo
by Ezra Acayan/Getty Images AsiaPac; photo by
Charles Salazar/Rappler; photo by Roy Lozano/29
GMA News; photo by Steve Billman

THE CONTEXT OF PHILIPPINE ARCHITECTURE

PLAZA MAYOR COMPLEX (COLONIAL URBAN PLANNING grid system & centralized to Church)

BAHAY KUBO
(NATIVE ARCHITECTURE - breathable)
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BAHAY NA BATO
(SPANISH-COLONIAL ARCHITECTURE - sturdy)
Top illustration by Jose Honorato Lozano: Main plaza of Manila. 1851

PHILIPPINE COLONIAL ARCHITECTURE

BAHAY KUBO AND BAHAY NA BATO DWELLING SPACES

The Philippines was under the Spain from 1521 to 1898 beginning with a Catholic missionary. The Spaniards wished to create
permanent, long-lasting churches as a testament to the power
of God. The churches were built by locals, Chinese migrants,
and Spanish friars and as a result, the native, oriental, and Spanish ideas were fused - east meets west. Most of the Hispanic
churches in the Philippines were catagorised as Baroque architecture and because of the way they were built, they are considered “earthquake-proof.”

The traditional native archetype is the bahay kubo, also known
as “the nipa hut.” This is similar to the Southeast Asian rural
space of dwelling where all family activities take place in a single room. The vernacular architecture utilizes local natural materials such as bamboo, dried leaves, and cane, as the primary
purpose of the house’s shell is to “breathe.” There is a strong
sense of communal living as many of these native situations
prefer shared spaces.

During the Spanish colonial times in the Philippine, numerous
poblaciónes (town centers) in coastal lowlands of the Philippines were planned according to the Laws of the Indies. A
typical población had a church complex and the administrative
facilities centered around the plaza mayor (main square). Prominent structures, grid-patterned streets, as a way to encourage
the natives to admire Spanish civilization and feel the permanence of Spanish settlement. Traditionally, the natives settled
in scattered huts on rustic fields, seashores, or on riverbanks.
Overall, the colonial-influenced style, otherwise known as “bahay na bato,” is commonly reflected on features of urban Philippine architecture. The style was not invented in a set era, but
gradually evolved over three centuries and relying on Chinese,
Chinese mestizo, and native labor. The typical, all-stone Spanish urban model was transformed by fire, tropical cyclones,
flood, humidity, and earthquake. Throughout each phase, stone
house, to stone-walled house, to wood-and-stone house were
not distinguished as a style with a particular name, but simply
viewed as the typical urban type of construction. 12

The evolution of the bahay kubo is the bahay na bato, which
developed during the spanish occupation. This archetype reflected on features of urban Philippine architecture. The typical,
all-stone Spanish urban model was transformed by fire, tropical
cyclones, flood, humidity, and earthquake. Throughout each
phase, stone house, to stone-walled house, to wood-and-stone
house were not distinguished as a style with a particular name,
but simply viewed as the typical urban type of construction. 13
The variation of the bahay kubo depends on the region in which
it is being built. The form of the structure modifies in order to
adapt to its environment - whether it has stilts on water, is situated in a colder climate, or has to withstand more sun or rain.
However, the principles of breathability, locality, and communal
living are what tie these structures together. The bahay kubo
embodies early concepts of resilience in the Philippines that
can be taken into consideration for future design innovations.

12. Shammas, Carole. Investing in the Early Modern Built Environment:
Europeans, Asians, Settlers and Indigenous Societies. European Expansion
and Indigenous Response. Boston: Brill, 2012.
13. Villalon, Augusto F. Bahay Kubo and the Filipino Concept of Space.
Philippine Daily Inquirer Online Edition. January 8, 2001.

31

DIFFERENT VARIATIONS OF THE BAHAY KUBO

COMPONENTS OF A CHURCH COMPLEX
EARTHQUAKE BAROQUE

plaza iglesia, church plaza
huge open space in front
of the church for religious
activities or ceremonies

baptiseryo, baptistery
an independent structure
or a space near the church’s
entrance, or at the first level
of the bell towerm which is
dedicated for baptism

APAYAO

BADJAO

IFUGAO

JINJIN

KALINGA

KANKANAY

kampanaryo, belltower
A tower either attached or
at the distance from the
church; supporting one or
more bells

ekwela, school
building within church
proximities intended for
education studies for
children

MANDAYA

SAMAL

TAUSUG
Illustrations by Rino D.A. Fernandez

32

COLUMN-FREE BUILDINGS
Thick load-bearing walls with
exterior butresses lends to
the ability of the structure to
withstand earthquakes

linear cross plan

latin cross plan

greek cross plan

Illustrations by Rino D.A. Fernandez
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COMMONALITY OF THE CHURCH AS A LANDMARK IN PROVINCIAL TOWNS
As a remaining influence of Spanish colonialism in the Philippines, the church stands as a typical landmark and prominent
feature in provincial towns. The urban planning is reminiscent
of the “plaza mayor” complex wherein the Church is central
to the town surrounded by other administrative or institutional buildings such as a Municipal hall, government offices,
and the like. This central area is generally where most of the
town’s community gathering takes place. Other community
centers typical to provincial towns would be public markets,
schools, sports complexes, community centers, and such.
With the Philippines being 86% catholic (95% percent in San
Juan, La Union), most catholic country in Asia, and 3rd most
catholic country in the world, to have a project intervention at
any given church would certainly make a statement. Church-

CHURCH

es have already been commonly used as centers for evacuation
and refuge services during calamities and are usually the first establishments to be rebuilt during the aftermath. Hence, the proposal of incorporating an evacuation center as well as making the
structure more resilient for an existing church, a plausible study.
The church is not only central to the town in context of proximities,
but also, it is relatable and significant to majority of the population.

COMMUNITY CENTERS
COMMERCIAL
RESIDENTIAL
PARK SPACE

The surrounding structures of the church and other community
centers are primarily an even mix between residential and commercial, sometimes even both. The diagrams below depict the
commonality churches in coastal towns in relation to proximities.
Our Lady of Gate Church, Daraga

EXAMPLES OF CHURCH LANMARKS IN COASTAL TOWNS
CHURCH
COMMUNITY CENTERS
COMMERCIAL
RESIDENTIAL
PARK SPACE

St. John the Baptist Church, Bato
Our Lady of the Immaculate Church, Batac
photo by Jhaypee Guia
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photos by Jhaypee Guia
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CHURCH

COMMUNITY CENTERS

COMMUNITY CENTERS

COMMERCIAL

COMMERCIAL

RESIDENTIAL

RESIDENTIAL

PARK SPACE

PARK SPACE

St. Mark the Evangelist Parish Church, Cabugao

St. Catherine of Alexandria Parish Church, Luna

Sto. Tomas de Villanueva Church, Miag-ao

St. Catherine of Alexandria Parish, Tayum

photos by Jhaypee Guia
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CHURCH

photos by Jhaypee Guia
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CHURCH SITE

COMMUNITY CENTERS

COMMERCIAL

RESIDENTIAL

PARK SPACE

LIC
PUB

T

RKE

MA

EVACUATION ZONE CENTER

MUNICIPAL HALL

PLAZA PARK
ST. JOHN THE BAPTIST
CHURCH SITE

graphic above: view of San
Juan, La Union town proper
with hypothetical disaster zone
composed of community centers (public market, municipal
hall, and catholic church)

MUNICIPAL HALL

SITE
EVACUATION ZONE CENTER

PUBLIC MARKET

URBAN PLAN OF SITE: ST. JOHN THE BAPTIST CHURCH, SAN JUAN, LA UNION
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SITE CONTEXT

USER GROUP:
- 0.6 MILE RADIUS (10 MINUTE WALK TO
CHURCH/EVACUATION ZONE
- ESTIMATED POPULATION: 1582 (4.5/HOUSEHOLD)
- YOUTH AND ELDERLY

A HISTORICAL LANDMARK

POPULATION DEMOGRAPHIC OF SAN JUAN, LA UNION 14

St. John the Baptist Catholic Church (approximately 1200 sqm
by 300 mts. high), a 312-year old structure, is the chosen site as
it is 650mts in proximity from the shoreline and within the most
hazardous zoning of the 100-year flood within the province of
La Union. The structure exihibits Spanish-colonial, Earthquake
Baroque architecture and stands as one of the coastal towns
most prominent landmarks.

•

LOCATION

•

San Juan is a coastal town of the La Union norther Province
found in the Luzon region. It is approximately 273km from Manila, the capital of the Philippines.
The site location is severely at risk for the 100-year flood line at
a rate of 1.5 to up to 2.1 meters high of sea level rise.

•

•
•

•

As of 2017, the population of San Juan is a total
of 31,188. That is a density of 650 inhabitants per
square kilometer or 1,700 per square mile.
The targeted evacuation zone is a 0.6 Mile radius
from the church, with an estimated population of
1,582 people (4.5 per household)
The poverty rate is 30.6% with an
8% unemployment rate.
The main sources of economy are service, manu
facturing, agriculture, and tourism.
95% of the population is Ilokano and
Roman Catholic
The user profile of this project will target the
elderly and youth age groups of both genders.

0.6 MILE RADIUS
(10 MINUTE WALK
TO CHURCH)
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14. Census of Population and Housing (2010). “Region I (Ilocos Region)”.
Total Population by Province, City, Municipality and Barangay. NSO. Retrieved 29 June 2016.
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HISTORY AND MATERIALITY
CLIMATE AND WEATHER
The climate is generally “dry“ from November to April and “wet”
from May to October.
The south-west monsoon brings a lot of rainfall during the wet
season, and the north-east monsoon brings in the drier weather.
•
The average temperature is 28 degrees Celsius.
•
The climate region is classified as tropical.
The Philippines is no stranger to natural hazards. Be these typhoons, monsoons, volcanic eruptions, earthquakes, fires, and
other events. You name it, the Philippines has experienced it.
The Philippines is located along the Ring of Fire — a vast area in

Diagram of Southwest Monsoon (May to October)		
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the Pacific Ocean region where most of the world’s most powerful volcanic eruptions and earthquakes occur.
On tropical ocean waters, over eighty typhoons develop every
year; about nineteen of these entering the Philippine area of
responsibility. Between six and nine of those make landfall in
the country — damaging homes and infrastructures, leaving a
trail of casualties.
Here are two events that the Philippines experienced during
the past two decades, claiming the lives of thousands of people
and ruining the country’s infrastructure and agriculture. 15

St. John the Baptist was first erected in 1707 under the Spanish
rule. During the Spanish-American war, circa 1989, it was destroyed and eventually reconstructed in 1902. The style of the
church is considered Spanish Baroque.
Located at the center of the town plaza, the church stands as a
popular landmark to the town.
The existing church is a masonry structure with wood framing,
brick cladding exterior and thick concrete walls.
The flooring is coloured cement tile and marble terrazzo. The
ceiling is currently painted plywood on wood framing.

There is a choir mezannine constructed in wood and the furniture mainly consists of wooden pews.
During this era of construction, churches were either made of
stone (tuff or coralline limestone), or brick, and consolidated
with lime.
These Baroque churches reflect excellent site planning principles following the Ley de las Indias (Law of the Indies) enacted
by Philip II in 1563 for all newly-discovered settlements within
Spanish colonial terretories. 16

Diagram of Northeast Monsoon (November to March)
15. Commsense. “Resilience Should Also Be in Philippine Structures, Not
Only in Filipino Spirit.” University of the Philippines, November 27, 2018.

16. “Baroque Churches of the Philippines.” UNESCO, 2013. <https://whc.
unesco.org/en/list/677/photos by philippinecatholicchurches.blogspot.
com>
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HISTORICAL CONTEXT 17
SITE

1722
the Church was
taken over by
Dominican order
1707
the Church was
first constructed
by Augustanians

1521
Spain
Colonized
the Philippines

1898
the Church
was burned
down

1807
the Church
became a
Parish

1898
America declared
war on Spain End of the
Spanish rule

2008
the Church
was
Renovated

1902
the Church was
reconstructed by
Fr. Mariano Gaerlan,
who became a
leader in the
revolution

1899
the beginning
of Philippine
war for
independence

1941
the invasion of
the Japanese

PHILIPPINES
1935
the beginning of
commonwealth of
the Philippines
(Independence in
10 years)

44

1946
the beginning of
Philippine
Independence

17. Philippine Catholic Churches. RLF, 2014. <philippinecatholicchurches.
blogspot.com>
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HIGH RISK OF FLOOD (1.5-2.1 M)

MEDIUM RISK OF FLOOD (0.5-1.5 M)

LOW RISK OF FLOOD (0.1-0.5 M)

OBJECTIVES OF THE STUDY

•
Understand refuge and evacuation strategies as well as coastal resilience
(standards and goals)
•
Studying case studies - proposed, existing, successful and unsuccessful
•
Studying existing site context particularly in terms of climate, social,
physical and architectural implications
•
Design a proposal that would be a starting point for an ideal situation for an existing landmark and evacuation area can co-exist
ch as the Philippines? What action are they taking on for coastal resilience? Perhaps there a way
to appropriately incorporate an evacuation plan into an existing structure, or eventually and existing urban plan - a refuge zone.
•
To begin the conversation of reassessing our existing spatial paradigm and environmental
standards; a call for designers, professionals, and residents to collaborate and work together to
build resilient coastal communities in the Philippines.

SAN JUAN 5 YEAR FLOOD MAP - LEVELS OF FLOOD HAZARD 18
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18. 5 YEAR FLOOD HAZARD MAP BASED ON DOST-UP DREAM AND PHIL
LIDAR 1 PROGRAM
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II.

RESEARCH
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REVIEW OF LITERATURE
Coastal Vulnerabilities 19:
•
Physical Vulnerability - Paleoclimatic evidence
suggests that, assuming a continuing rise in GHG emissions,
long-term sea level rise (after 2100), could be even more dramatic. Jonathan Overpeck and his colleagues have analyzed
the last major warming of the Earth (about130,000 years ago)
and concluded that similar sea level rises (4 to >6 meters, or
ca. 13to >19 feet) are possible, but with levels rising more rapidly than commonly thought (Overpeck et al. 2006). Overpeck
and Jeremy Weiss have generated maps at the University of
Arizona Environmental Studies Laboratory that show visually,
and in dramatic fashion, what a 6-meter (19.7-foot) rise in sea
level would actually mean for the Atlantic and Gulf coasts (their
maps can be found at www.geo.arizona.edu/dgesl).Sea level
rise is not a theoretical possibility but rather has been occurring
throughout the last century, with acceleration over the last decade (about 1.2inches [ca 3 centimeters] over these ten years;
see Dean 2006). Sea levels rise primarily as a result of thermal
expansion and mass inputs of freshwater as a result of melting
ice sheets (the latter increasingly understood to be the more
significant contributor as glacial melting has accelerated).
•
Social Vulnerability - Social connectedness
and networks of supportive friends and family are valuable
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conditions for social resilience, though they are sometimes
overlooked. As McPherson, Smith-Lovin, and Bashears (2006,
354) indicate: “Social scientists know that contacts with other
people are important in both instrumental and socio-emotional
domains....The closer and stronger our tie with someone, the
broader the scope of their support for us . . . and the greater the
likelihood that they will provide major help in a crisis.”
•
Economic Vulnerability - A singular reliance on
one economic sector for income generation creates a form of
economic vulnerability for counties. The boom and bust economies of oil development, fishing, or tourism-based coastal
areas are good examples—in the heyday of prosperity, income
levels are high, but when the industry sees hard times or is affected by a natural hazard, the recovery may take longer.
•
Declining Oil Supplies - Coastal communities
are vulnerable to this disruption and potentially rapid decline
for several reasons, including the following:
•
Car-dependent communities, lifestyles, and
land use patterns
•
Poor public transit systems
•
Land use and growth patterns that provide few
feasible alternatives to the use of the car (walking and bicycling
are difficult)

19. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for
Calamitous Times. Island Press, 2009.

Planning for Coastal Resilience at Different Scales (SCALES; DESIGN
AND PLANNING ACTIONS AND IDEAS) 20:
•
Building - Energy Star house; Passive solar design; Local materials; Solar water heating/photovoltaic panels; Safe room; Rainwater
collection/purification; Passive survivability; Green rooftops and rooftop gardens; Daylit interior spaces and natural ventilation
Street - Green streets; Urban trees; Low-impact development (LID);
Street designed for stormwater collection; Vegetated swales and narrow streets; Edible landscaping; Pervious/permeable surfaces; Sidewalks and walkable streets
•
Block - Green courtyards; Setback from ocean or high-hazard
area; Clustered housing outside of floodplains and high-hazard areas;
Photovoltaics; Native species yards and spaces
•
Neighborhood - Stream daylighting, stream restoration; Decentralized/distributed power; Urban forests; Community gardens
Neighborhood parks/kitchens, pocket parks Greening greyfields and
brownfields Neighborhood grocery, food center, or co-op; Neighborhood energy/disaster response councils/committees
•
Community - Urban creeks and riparian areas; Urban ecological

networks; Walking, hiking, biking trails; Green schools; City tree canopy;
Community forest coverage (min 40%)/community orchards; Greening
utility corridors; Disaster shelters and evacuation capacity
•
Region - Conservation of wetlands; River systems/floodplains; Riparian systems; Regional greenspace systems; Greening major transport
corridors; Regional evacuation capacity
Some of the more important obstacles identified from the literature and
from coastal planning practice include the following:
•
Low importance given to natural disasters and hazards vulnerability
•
Limited ability or willingness to confront big issues looming in
the future
•
Limited resources and competing priorities
•
Limited and weak coastal planning systems
•
Political impediments
•
Short decision-making time frames
•
Concerns about protecting private property rights
•
Excessive individualism
•
Perceptions of upfront costs associated with resiliency measures

20. Modified from Girling and Kellett (2005, 58).
image: NCSL
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Neighborhood and Site Level - Design and planning actions at the neighborhood or site level can enhance resilience in many ways. Neighborhoods can be designed and built with wind-resistant and flood-resistant
trees and vegetation and can incorporate a number of urban greening
ideas and techniques, from rain gardens to green rooftops to permeable
paving, that will enhance resilience. Many of these techniques and design
strategies are dis-cussed in greater detail in later chapters, and in the case
studies of resilient coastal communities and projects.
Building and Facility Level – Complete avoidance of hazard are as is often
not possible in many coastal areas. Buildings and homes throughout a
coastal region must expect to experience and with-stand the high winds
associated with hurricanes and tropical storms, at least along the Atlantic and Gulf coasts of the United States. Building codes and coastal construction standards that address hazards are an essential aspect of coastal
resilience.

PRINCIPLES OF COASTAL RESILIENCE 21
•
Long-term Multi-scaled Approach
•
Create a Compelling vision of the Future
•
Guide growth and development away from high-risk locations
•
Ensure that critical facilities are located out of or away from high
risk locations
•
Plan ahead for a resilient recovery and growth
•
Preserve and restore ecosystems and ecological infrastructure
•
Promote diverse local economy
•
Work toward a landscape of resilience
•
Design and build decentralized resilient infrastructures
•
Plan for long-term community sustainability
•
Think holistically
•
Design for passive survivability and sustainability
•
Promote social resilience by nurturing critical social networks and
institutions
•
Encourage an active, healthy community and citizenry
•
Engage the community by nurturing forward-looking leadership

CHURCH BELL (IN-USE)

ACACIA TREE VEGETATION

LIGHT DISTRIBUTION

OPEN FIELD PLAZA PARK

ON-SITE PARKING

DRIVEWAY = 6 METERS WIDE

SEMI ROTONDA = 8 METERS WIDE
ROAD MAINTENANCE

SIDE WALK = 2 METERS WIDE

ADA RAMP TO ENTRANCE

GUTTER DRAINAGE

STREET SCAPE CONDITIONS AT SITE
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21. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for
Calamitous Times. Island Press, 2009.
image: by FEMA
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Ideas for Overcoming Barriers to Coastal Resilience 22
While these obstacles together suggest the difficulties planners
and others face in making coastal communities more resilient,
all hope is not lost. Rather, there are a number of potential tactics and strategies that might be used to successfully, or at least
partially, overcome them. While by no means an exhaustive list,
here are a few beginning ideas:
• Look for opportunities to integrate hazard reduction and
coastal resilience into other community projects that may have
stronger public support (e.g., designing a school so that it supports resilience in its location, functioning, and curriculum).
• Insert references to future vulnerability into current policy and
planning discussions (what will be the cumulative impact of this
pattern of land use, say, in a hundred years?).
• Employ land use tools and community planning techniques
that help to minimize objection and opposition by private property owners and developers (e.g., techniques like transfer of

development rights that help to offset the impacts of land use
regulations, or incentives such as density bonuses for more resilient buildings and developments).
• Find creative ways to make resilience visible and tangible
(e.g., exercises that show how much impact a storm would have
had if development in a floodplain had been allowed).
• Build and support local constituents for resilience (many local groups, from land conservation organizations to taxpayer
groups concerned about government spending, might find a
common voice around resilience).
• Incorporate natural disasters and disaster preparedness into
elementary and high school curricula as an antidote to local apathy (see section III for some examples—e.g., education about
tsunami hazards along the north-west Oregon coast).

FEMA EVACUATION GUIDELINES 23:
Functional Needs Support Services (FNSS) are defined as services that enable individuals to maintain their independence in
a general population shelter.
FNSS includes:
• reasonable modification to policies, practices, and procedures
• durable medical equipment (DME)
• consumable medical supplies (CMS)
• personal assistance services (PAS)
• other goods and services as needed

• Communication assistance and services when completing the
shelter registration process and other forms or processes involved in applying for emergency-related benefits and services
including Federal, State, tribal, and local benefits and services
• DME, CMS, and/or PAS that assist with activities of daily living
• Access to medications to maintain health, mental health, and
function

Children and adults requiring FNSS may have physical, sensory, mental health, and cognitive and/or intellectual disabilities
affecting their ability to function independently without assistance.
Others that may benefit from FNSS include women in late stages of pregnancy, elders, and people needing bariatric equipment.
Planning for FNSS in general population shelters includes the
development of mechanisms that address the needs of children and adults in areas such as:
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22. Beatley, Timothy. Planning for Coastal Resilience: Best Practices for
Calamitous Times. Island Press, 2009.
images (left to right): by Christopher Chadwick; by Mike Clarke

23. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)
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PRECEDENTS
FEMA EVACUATION GUIDELINES 24:
• Available sleeping accommodations (e.g., the provision of
universal/accessible cots or beds and cribs; the placement,
modification, or stabilization of cots or beds and cribs; the provision and installation of privacy curtains)
• Access to orientation and way-finding for people who are
blind or have low vision
Wlectual disabilities
• Auxiliary aids and services necessary to ensure effective communication for persons with communication disabilities
• Access to an air-conditioned and/or heated environment (e.g.
for those who cannot regulate body temperature)
• Refrigeration for medications
• Availability of food and beverages appropriate for individuals
with dietary restrictions (e.g., persons with diabetes or severe
allergies to foods such as peanuts, dairy products and gluten)
• Providing food and supplies for service animals (e.g., dishes
for food and water, arrangements for the hygienic disposal of
waste; and, if requested, portable kennels for containment)
• Access to transportation for individuals who may require a
wheelchair-accessible vehicle, individualized assistance, and
the transportation of equipment required in a shelter because
of a disability
• Assistance locating, securing, and moving to post-disaster alternative housing, which includes housing that is accommodating to the individual’s functional support needs (e.g., accessible
housing; housing with adequate space to accommodate DME;
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or housing located in close proximity to public transportation, medical
providers, job or educational facility, and/or retail stores)
• Assistance with activities of daily living such as:
- eating
- taking medication
- dressing and undressing
- transferring to and from a wheelchair or other mobility aid
- walking
- stabilization
- bathing
- toileting
- communicating

24. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)

NEW YORK CITY’S SPECIAL INITIATIVE FOR REBUILDING
AND RESLIENCY
NYC MAYOR’S OFFICE DESIGN PROPOSALS FOR COASTAL
RESILIENCY
After hurricane Sandy, the prominent issue throughout the
United States was how to build back communities with resilience. NYC started a process named the Special Initiative for
Rebuilding and Resiliency (SIRR), which studied disaster-prone
areas for prevention and preparation. In December 2012, the
SIRR considered its exposed location in New York Harbor and
opened the forum for designers, engineers, scientists, and the
like to propose recommendations. Many of these proposals
were not just to create barriers but how to understand the existing ecological factors for their benefits and limitations, as well
as how to have multiple purposes function and co-exist in the
given areas. 25

EAST RIVER BLUEWAY PLAN, BLUEWAY CROSSING, AND LIVING SHORELINE
SECTION LOOKING NORTH (WXY, 2013)

25. Keenan, Jesse M., and Claire Weiz. Blue Dunes - Climate Change by
Design. New York: Colombia Books on Architecture and the City, 2016.
- Images from Blue Dune (WXY, 2013)
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MODEL FOR A MULTI-LAYERED DEFENSE SYSTEM 27

DESIGN SCHEME FOR PERMEABLE BARRIERS & PROXIMITY ANALYSIS 26

DIAGRAMS ON SOFTENING EDGE CONDITIONS WITH MULTI-PURPOSE BENEFITS

58

26. Keenan, Jesse M., and Claire Weiz. Blue Dunes - Climate Change by
Design. New York: Colombia Books on Architecture and the City, 2016.

27. Keenan, Jesse M., and Claire Weiz. Blue Dunes - Climate Change by
Design. New York: Colombia Books on Architecture and the City, 2016.
- Images from Blue Dune
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COMMUNITY DESIGN EXAMPLE IN HAWAII

VERTICAL TSUNAMI EXVACUATION STRUCTURES IN JAPAN

Hawaii did a hypothetical community evacuation plan
that utilized vertical evacuation structures in existing
buildings (layout as shown in image a). The community estimated public and private sites that were
likely suitable for evacuation facilities in methods of
renovation of existing facilities. The evaluation includes consideration of the number of sites required
based on travel time and population. An assessment
of the tsunami inundation depths and flow velocities
is needed for assessing tsunami effects on the community and determining tsunami design parameters.
Predicted tsunami inundation depths for this example
community are shown in the image b. Predicted tsunami inundation depths for this example community
are shown in the image b. Predicted flow velocities in
relation to surrounding topography as well as natural
and man-made obstruction to flow for the example
community are shown in image c. 28

The Japanese have designed and constructed multiple structures
specifically for tsunami refuge. The Government of Japan, Director-General for Policy Planning, published Guidelines for Tsunami Evacuation Buildings in Japanese in June 1995 (DGPP, 1995).
Okada, et al (2005) of the Building Center of Japan, Building Technology Research Institute, provide an English explanation in SMBTR - Structural Design Method of Buildings for Tsunami Resistance.
Image b

Image a
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Image c

The Life-Saving Tower (Tasukaru Tower - image a) developed by
Fujiwara Industries Company, Limited, Japan. This is a simple and
economical structure that enables a temporary high refuge for
evacuees. The structure has a 5.4-meter span between the supporting posts, a refuge elevation of 5.8 meters from ground level,
and a capacity of 50 people. 29

Image a

Image d

28. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)
- images from FEMA

29. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)
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COMMUNITY DESIGN EXAMPLES IN JAPAN
Nishiki Tower: The Nishiki Tower (image b), was constructed in
the town of Kise, Mie Prefecture, Japan. The five-story, 22-meter
tall reinforced concrete structure resembles a lighthouse, and has
a spiral staircase winding up the outside of the building. It was
specifically designed to serve as a tsunami refuge, but is used for
other (non-refuge) purposes on normal days. The first floor is used
for public toilet and storage space for fire equipment; the second
floor for a meeting room; and the third floor for an archival library
for natural disasters. The fourth and fifth floors have 73 square meters of refuge space for evacuees.

Image b

There are other structures in Japan specifically designed as tsunami refuges. A reinforced concrete structure in the town of Kaifu,
Tokushima Prefecture, Japan (image c), An artificial high ground
(berm - image d), was constructed in Aonae, Okushiri-Island, Japan, where the 1993 tsunami struck the hardest. After the 1993
Okushiri Tsunami, Aonae elementary school (image e), was reconstructed as a tsunami resistant structure. The upper floor can be
used as a tsunami refuge space. The ground floor of the school is
constructed with breakaway walls to relieve tsunami forces. 30

Image e
Image d
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Image c

30. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)

31. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)
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CULTURAL CENTER IN TOLEDO

MORITZBURG MUSEUM EXTENSION

Architect: Ignacio Mendaro Corsini (Madrid, Spain)

Architect: Nieto Sobejana (Halle, Germany)

The former church and monestary sits at the one the highest
points of Toledo city. After years of disuse, the structure was converted into a cultural center. Parts of the structure were destroyed
and damaged in the past and so new construction imposed on
the church’s extended building footprint. The significance of the
church’s typology was retained - such as the naive and archival
storage underground. However, the new interventions are superimposed, with some areas that blended the old and the new. 32

The ancient castle of Moritzburg is a historical structure that
showcases Gothic military architecture, typical to Germany
in the later 1500s. Despite the turbulent history, the building retains its original structure of its main architectural features: surrounding wall, three of the four round towers, and
the central courtyard.¹ The intervention is an innovative roof
insertion that is structurally independent from the original
structure. The manner of the roof cladding is intentionally done to reflect the grey sky of the gloomy area, so as
to blend and not contrast the building. The insertion also
includes new gallery spaces for the museum operation. In
respect to the building, most of the roof intervention is
hidden from the pedestrian eye-level. There is a contrast in
the juxtaposition of the old and new, however, still a
sensitive relationship in context and form. 33

32. Schittich, Christian. Building in Existing Fabric : Refurbishment, Extensions, New Design. Basel: Birkhäuser, 2012.

33. Keshia Badalge. “A New Roof by Nieto Sobejano Arquitectos Turned
This Ancient German Castle Into an Enlarged Exhibition Space “ 09
Apr 2018. ArchDaily. Accessed 28 May 2020. <https://www.archdaily.
com/892010/a-new-roof-by-nieto-sobejano-arquitectos-turned-this-ancient-german-castle-into-an-enlarged-exhibition-space/> ISSN 0719-8884

65

PRECEDENTS
Palazzo Querini Stampalia – Museum & Library
Architect: Carlo Scarpa, Venice
The Palazzo Querini Stampalia depicted four themes
related to Venetian tradition: The bridge, the lightest
held in the city; the water entering into the building;
the Portego, traditional space in Venetian palaces
and the Garden. Scarpa’s intervention is based on
a balance of combination of new and old elements,
as well as meticulous craftmanship of the materials,
emphasizing joints between materials. The journey of
the water is narrated as it enters the building through
the portal gates and runs along the inner walls; it also
runs through the garden, in a cascading copper basin
made of cement and mosaic and in a little channel
with two labyrinths sculpted in alabaster and Istrian
stone by the sides. 34
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34. Barba, Jose Juan. THE ARCHITECTURE OF DETAILS: PALAZZO QUERINI STAMPALIA BY CARLO SCARPA. 2016
images: by Jose Juan Barba

photo by Jose Juan Barba
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SITE DOCUMENTATION

CHURCH SITE

MAIN HIGHWAY

CHURCH PLAZA

EXISTING SITE PLAN

TOWN HALL
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SITE DOCUMENTATION

THE ALTAR SHRINE, LOCATED AT NORTH-END OF THE
BUILDING, HOSTS THE RETABLO - THE MOST VALUABLE
COMPONENT OF CHURCH. THESE DISPLAY A MOTIF OF
BOTH HIGH BAROQUE & LOCAL CONTENT
photo by Kyad Cayago
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SECTION A

VOLUME OF EVACUEES
ACCORDING TO FEMA STANDARDS¹, BASED ON THE
1200 SQM BUILDING FOOTPRINT OF THE ORIGINAL
BUILDING, THE CHURCH SITE SHOULD BE ABLE TO ACCOMMODATE AT LEAST 250 EVACUEES. ALSO BASED ON
FEMA STANDARD, THAT WOULD MEAN A VOLUME OF 2
CUBIC METERS PER EVACUEE, WITH A TOTAL VOLUME OF
500 CUBIC METERS WHICH WOULD NOT BE POSSIBLE
WITHIN THE CONSTRAINTS OF THE EXISTING BUILDING.

CHOIR MEZZANINE

EXISTING SECTION B

SECTION
CC
SECTION
SECTION B

CHOIR MEZZANINE

SECTION D

SECTION E

SECTION
DD
SECTION

SECTION
EE
SECTION
1. FEMA
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QUANTITATIVE DIAGRAMS
		

IV.

STORM SURGE & STORM TIDE OCCURANCES

CONCEPTUAL
FRAMEWORK

17FT. STORM TIDE

15FT. STORM SURGE
2FT. NORMAL HIGH TIDE
MEAN SEA LEVEL

Diagram adapted from NCSL
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QUANTITATIVE DIAGRAMS

ANALYTIC DIAGRAMS - THE COEXISTANCE OF TWO PROGRAMS
		EVACUATION AREA

ENVIRONMENTAL PROXIMITIES

						ST. JOHN THE BAPTIST CHURCH

FAITH

EMERGENCY
RESOURCES

SERVICE

CAPACITY

SHELTER

COMMUNITY

HISTORICAL
LANDMARK

SIL

CES

SIBIL

ITY

RE

AC

IE

N

C

E

SANCTUARY

EVACUATION PLAN

PERMANENCE

COMMUNITY

DIAGRAM35 OF RAIN GARDEN SWALES TO
ALLEVIATE STORM FLOOD (SOFT BARRIERS)

CHURCH ELEVATION AT 20 METERS
(9 METERS ABOVE SEA LEVEL)

WAVE
RUN-UP
ON WALL
WAVE HEIGHT
ABOVE STILLWATER

BREAK-AWAY WALL

STILL
WATER
LEVEL

EFFECT OF BREAKAWAY WALLS ON WAVES

TYPICAL SINGLE-USE EVACUATION CENTERS

(FEMA, 2005)

VERSUS MULTI-PURPOSE ADAPTIVE REUSE
EVACUATION CENTERS

35. Channels and swales (Claytor & Schueler, 1996)
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Diagram on left adapted from FEMA
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FLOOD RISK PRIORITIZATION OF BUILDING AREAS UTILIZED FOR HURRICANE REFUGE

KEY REQUIREMENTS IN PLANNING FOR SHELTER OPERATIONS adapted from FEMA¹

DETERMINE FLOOD ZONE
BUILDINGS
LOCATED IN
ZONE V

MULTI-STORY
BUILDINGS ARE
LEAST
DESIRABLE

SINGLE-STORY
BUILDINGS
SHOULD NOT
BE
CONSIDERED
AS REFUGE
AREA OPTIONS

BUILDINGS LOCATED IN
ZONE A
BUILDINGS WITH REFUGE
AREA LOWEST FLOORS ABOVE
THE HIGHER OF:
- CATEGORY 4 OR 5
STORM SURGE
- 500-YEAR ELEVATION
INCLUDING WAVE
EFFECTS

BUILDINGS WITH REFUGE
AREA LOWEST FLOORS ABOVE
THE HIGHER OF:
- CATEGORY 1,2, OR 3
STORM SURGE
- 500-YEAR ELEVATION
INCLUDING WAVE
EFFECTS

IS THE BUILDING IN THE
500-YEAR FLOODPLAIN?
YES

NO

BUILDINGS WITH REFUGE
AREA LOWEST FLOORS ABOVE
THE HIGHER OF:
- CATEGORY 4 OR 5
STORM SURGE
- 500-YEAR ELEVATION
INCLUDING WAVE
EFFECTS

BUILDINGS WITH REFUGE
AREA LOWEST FLOORS ABOVE
THE HIGHER OF:
- CATEGORY 1,2, OR 3
STORM SURGE
- 500-YEAR ELEVATION
INCLUDING WAVE
EFFECTS

BUILDINGS OUTSIDE
ALL STORM SURGE
INUNDATION

BUILDINGS ARE
SUBJECT TO
CATEGORY 4 OR 5
STORM SURGE

SANITATION

MEDICAL CARE

QUIET AREA

SLEEPING AREA

COMMUNICATION

SHELTER
RESIDENTS
(20-40 sqft. ea.
for up to 72
hours)

VOLUNTEER
STAFF

TRANSPORTATION
BUILDINGS ARE
SUBJECT TO
CATEGORY 1, 2, OR 3
STORM SURGE

LESS DESIRABLE

MORE DESIRABLE

Chart adapted from FEMA
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FOOD, WATER , &
MEDICATION
SUPPLY & STORAGE

36. Federal Emergency Management Agency. “Guidelines for Design of
Structures for Vertical Evacuation from Tsunamis.” Applied Technology
Council, no. Second Edition (April 2012)
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CONCEPT DEVELOPMENT
The proposition of the thesis is to have an evacuation center adapt and co-exist into the building typology of a church, with minimal disruptions on the
church program and building heritage. It has been
determined that the most sacred part of the church
is the altar, hence, there will be an extended effort
to preserve this section of the church.
On the other hand, what seems to be dispensable
is the roof structure and ceiling structure, as they
appear to be dilapidated replacements from the
original building. This opens an opportunity for a
possible vertical intervention, as required by the
evacuation center.

However, the evident limitation to the addition is
the façade. The intervention proposal must not
excessively overlap the existing façade profile so as
to retain the familiarity of the landmark within the
community. After several iterations on roof insertions, the form of the Apayao barrel vault-like roof
profile from the northern region of the Philippines,
was selected as the inspiration for the form of the
intervention. The new Apayao-inspired roof will
maximize the vertical space needed with the sensitivity and reverence for the old.

Development of sketch studies for roof designs

APAYAO Northern Filipino Indigenous Architype; a variation of the bahay kubo with
a high pitch barrel vault-like thatch roofing (as drawn by Rino D.A. Fernandez)

Illustrations by Rino D.A. Fernandez
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V.

86

INTERVENTION
STRATEGY
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EXISTING FRONT ELEVATION

PROPOSED FRONT ELEVATION
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EXISTING SIDE ELEVATION

PROPOSED SIDE ELEVATION
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COLUMN DESIGN

PROPOSED AXONOMETRIC

SECTION

THATCH ROOF INSERTION

STEAM-BENT WOOD RAFTERS

VIRO SYNTHETIC THATCH HDPE
ROOFING 37

STEEL, WOOD & CONCRETE COMPOSITE COLUMNS

STEEL WRAPPED IN
RATTAN AT AVERAGE HIP
AND SHOULDER LEVEL

SECONDARY CHAPEL

ACIERFLAM STEEL FRAME GLAZED FLOORING 38
AND CEILING SYSTEM FOR 2ND AND 3RD
MEZZANINE LEVELS

3RD LEVEL MEZZANINE - EVACUATION &
COMMUNITY CENTER
COLUMN RATTAN WRAP

CONCRETE BASE TO
WITHSTAND FLOOD
CONDITIONS

2ND LEVEL MEZZANINE - EVACUATION &
COMMUNITY CENTER

INDEPENDENT RESOURCES

PRESERVED HERITAGE
AND CHURCH FUNCTION
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USE OF GLASS JALOUSIE FOR WINDOW OPENINGS WITH CONTROLLED VENTILLATION
37. Image from Viro
38. Image from SVF

91

3.)

1.)

7.)
5.)

4.)
2.)

6.)

8.)

2.)

3.)
1.) MAIN ENTRANCE

4.)

2.) BAPTISTERY
3.) ALTAR

1.) SECONDARY ENTRANCE; COMMUNAL WATER SPACE;

4.) RAIN GARDEN

ANIMAL SHELTER

1.)

2.) LIGHT HOUSE & COMMUNICATION TOWER
3.) WATER STORAGE CYSTERNS
4.) SLEEPING SPACE LAYOUT (4-5PAX. TENT)

PROPOSED GROUND FLOOR & SITE FLOOD PLAN
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PROPOSED 2ND FLOOR MEZZANINE

5.) MODULAR BUNK BED AREA
6.) COMMUNAL KITCHEN & BARTER WALL
7.) STAFF AREA AND RESTROOM
8.) GENERATOR ROOM
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SPOT DETAILS

5.)
FLOOD ENTRANCE

4.)

3.)

6.)

SECTION A

SECTION C

COMMUNAL WATER
TOWER & BAPTISTERY

2.)

SECTION A

PROPOSED SECTION A

SECTION C

STORAGE (PERSONAL ITEMS)
- ADDITIONAL LOCKER SPACE
BY STAFF AREA

LIGHT HOUSE &
COMMUNICATION TOWER

1.)
1.) COMMUNAL WATER SPACE AND RESTROOM
2.) COMMUNAL KITCHEN & BARTER WALL
3.) SLEEPING SPACE LAYOUT (4-5PAX. TENT)
4.) MODULAR BUNK BED AREA

BARTER WALL

ANIMAL SHELTER

5.) STAFF AREA AND MEDICAL AREA
6.) SECONDARY CHAPEL

PROPOSED 3RD FLOOR MEZZANINE
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SECTION B

PROPOSED SECTION B
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SECTION D ON EVACUATION OPERATION
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SECTION C ON REGULAR OPERATION
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RAIN HARVEST & WATER CYCLE

MODULAR BUNK BED

NATURAL LIGHTING FROM
TRANSOMS AND THROUGH
MEZZANINE SMOKED
GLASS FLOOR

CLOSED LOOP
WATER CYCLE
3RD MEZZANINE LEVEL

C.)

A.)

DIRTY WATER

BIOLOGICAL LAYER

FINE SAND

2ND MEZZANINE LEVEL

GROUND LEVEL

B.)

STOWABLE BED MADE OUT OF
WOOD FRAME AND ‘BANIG’ - LOCALLY WOVEN PLASTIC MATS. BEDS CAN ALSO BE CLUSTERED WITH RETRACTABLE CURTAINS

PASSIVE COOLING
THROUGH ROOF VENTS
AND STACKED ROOF

SMALL GRAVEL
BIG GRAVEL

BIOFILTER WATER STORAGE & RAIN COLLECTION
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A.) PLASTIC NET
MESH CURTAINS

B.) PLASTIC ‘BANIG’
WOVEN MAT AS
BED STRETCHER

C.) ‘SOLIHIYA’ WEAVE
AS PRIVACY SCREEN
PARTITIONS
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102
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adapted from photo by Ramon Velasquez
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CONCLUSION

CATHOLIC CHURCH
area: 1,400 sqm.
capacity: 314 pax.

TOWN HALL

area: 4,020 sqm.
capacity: 515 pax.

ELEMENTARY SCHOOL
area: 1,870 sqm.

PUBLIC MARKET
area: 2,276 sqm.
capacity: 425 pax.

capacity: 350 pax.

0.6 MILE RADIUS

(10 MINUTE WALK TO CHURCH/
EVACUATION ZONE)
estimated population:
- approx. 1582 pax. (ave. 4.5/
household)
total evacuation capacity:
- approx. 1600 pax. min.

COMMUNITY
KITCHEN & PANTRY
(SUPPORTING
BARTER SYSTEM)

MEDICAL CARE &
BASIC LIFE SUPPORT
SUPPLIES

COMMUNAL
RUNNING WATER
W/ CLOSED LOOP
FILTRATION

MODULAR SLEEPING
AREA
- accommodating
314 bedspaces for up
to 72 hours & 5 pax.
clusters
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SECONDARY
CHAPEL
(QUIET SPACE)

COMMUNICATION
TOWER &
LIGHTHOUSE

VERTICAL SHELTER
WITH FLOOD
PROVISION
(BREAK WALL &
STRUCTURAL
INTEGRITY)

FLOOD
ENTRANCE/
DOCK EGRESS

INDEPENDENT
WATER & POWER
SOURCE (RAIN
COLLECTION &
GENERATOR)
ANIMAL SHELTER (50
small - medium sized
animals: dogs, goats,
chickens)

PASSIVE
COOLING (w/ at
least 525 sqm air
space)

VOLUNTEER
STAFF (10 pax.)

As I approach the conclusion of my thesis proposal on designing an evacuation center for the Philippines, I understand that
there are many more considerations, details, consultations, and
maybe even prototypes to be made in order for it to be more
accurate. But rather than calling it a conclusion, I suppose it
would make sense to call it primary draft instead, as there are
many more iterations to be made before this could be possible.

Resilience is not only evident in the durability of a structure but
rather in the planning and foresight considered behind putting
it all together. It is found in the tight bonds in communities that
are able to weather any storm. And it goes beyond economic
status and capitalism. Incorporating sustainability in the building fabric and systems, as well as in the community is key to
surviving the worst calamities.

However, as I previously stated in my initial objectives for this
thesis project, I intend to generate a conversation with my work.
I hope to drive the topic of resilience in Philippine coastal communities, structures, and systems.

As I show in the hypothetical evacuation plan for San Juan, La
Union, the success of the plan depends on the ability of the
landmarks to collaborate as one evacuation zone, of which the
church is still at the heart of.

Change is possible even if it takes one small act, as long as we
remain compassionate and persistent.

NATURAL
LIGHTING

DRY SWALE
LANDSCAPING
& RAIN GARDENS
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GLOSSARY

VI. GLOSSARY &
ABBREVIATIONS

100-year flood - A flood scenario with an estimated 2% chance of
occurring in a year.
500-year flood - A flood scenario with an estimated 1% chance of
occurring) in a year.
Pre-disaster mitigation (PDM) – A key process used to break the
cycle of disaster damage, reconstruction, and repeated damage
Disaster Preparedness - Refers to measures taken to prepare for
and reduce the effects of disasters. That is, to predict and, where
possible, prevent disasters, mitigate their impact on vulnerable
populations, and respond to and effectively cope with their consequences.
Emergency Response - Includes any systematic response to an unexpected or dangerous occurrence. The goal of an emergency response procedure is to mitigate the impact of the event on people
and the environment
Long-term recovery - To support state and local officials, and help
build back communities to be more resilient, FEMA developed the
National Disaster Recovery Framework, also known as the NDRF, to
help guide federal agencies in their support efforts. The NDRF empowers federal, state, local and other partners to work together to
find solutions for some of the major challenges communities face
after a disaster, such as housing needs, rebuilding the local economy, and preserving the communities’ heritage and traditions while
making strides towards resilience against future disasters
Coastal Resilience in different aspects:
1. Diversity - A resilient world would promote and sustain diversity
in all forms (biological, landscape, social, and economic).
2. Ecological variability - A resilient world would embrace and work
with ecological variability (rather than attempting to control and
reduce it).

3. Modularity - A resilient world would consist of modular components.
4. Acknowledging slow variables - A resilient world would have a
policy focus on “slow,” controlling variables associated with thresholds.
5. Tight feedbacks - A resilient world would possess tight feedbacks (but not too tight).
6. Social capital - A resilient world would promote trust, well-developed social networks, and leadership (adaptability).
7. Innovation - A resilient world would place an emphasis on learning, experimentation, locally developed rules, and embracing
change.
8. Overlap in governance - A resilient world would have institutions
that include “redundancy” in their governance structures and a mix
of common and private property with overlapping access rights.
9. Ecosystem services - A resilient world
Habagat - The south-west monsoon brings a lot of rainfall during
the wet season
Amihan - north-east monsoon (amihan) brings in the drier weather
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GLOSSARY

GLOSSARY

Habagat - The south-west monsoon brings a lot of rainfall during
the wet season, and the Amihan - north-east monsoon (amihan)
brings in the drier weather.

Lightning - Electrical discharge, possibility of wildfires
Hail - Often accompanies tornadoes; possibility of acute and extensive property damage

Bahay na Bato - The colonial-influenced style commonly reflected
on features of urban Philippine architecture. The typical, all-stone
Spanish urban model was transformed by fire, tropical cyclones,
flood, humidity, and earthquake. Throughout each phase, stone
house, to stone-walled house, to wood-and-stone house were not
distinguished as a style with a particular name, but simply viewed
as the typical urban type of construction

Geological Conditions:
Earthquakes - Shaking terrain, possible ground rupture, landslides,
destruction of homes and infrastructure
Landslides and mudflows - Possibility of rockfalls, land subsidence,
tsunamis, ground cracking
Volcanoes - Lava flows, volcanic gases and aerosols, ground cracking, landslides, tsunamis
Tsunamis - Massive storm surges, flooding, high potential for loss
of property and life

Bahay Kubo – Also known as a “nipa hut,” the traditional style that
follows the centuries-old Southeast Asian rural archetype of the
single room dwelling where all family activities happen in one
space. The structure is typically composed of all-natural local materials found in such as dried leaves, bamboo, rattan, and other
local woods.
Meteorological Conditions:
Nor’easters - Storm surges, high winds, heavy rain, flooding, possible heavy snows, coastal erosion
Blizzards - Snow and freezing conditions, low visibility, damage to
infrastructure, high winds
Ice storms - Freezing conditions, damage to infrastructure, severe
transportation disruption
Hurricanes, tropical cyclones - Storm surge, high winds, possibility
of tornadoes, heavy rain, flooding, coastal erosion
Tornadoes - Extremely high winds, heavy rains, possible hail
Drought and heat waves - Extreme temperatures, loss of crops,
possible infrastructure damage
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Hydrological Conditions:
Flood events - Erosion, landslides, increase in water levels, groundwater pollution
El Niño, La Niña - Drought, flooding, frost, landslides, erratic temperatures and weather
Wildfires - Result of natural or criminal causes and/or negligence;
high possibility for great ecological, human, and property loss

Coastal Climate Central Mapping Definitions:
Moderate cuts - Annual global climate pollution peaks near 2040
and then declines to half of current levels. Consistent with about 2
° Celsius (about 3.5 ° Fahrenheit) of warming, the main target from
the Paris Agreement. Implies 1,266 gigatons of total carbon pollution by 2100.
Deep and rapid cuts - Annual global heat-trapping pollution peaks
near 2020 and then declines to zero within 50 years. Consistent
with about 1.5 ° Celsius (about 2.5 ° Fahrenheit) of warming, the
most ambitious target from the Paris Agreement. Implies 840 gigatons of net total carbon pollution by 2100.
Unchecked pollution - Annual global climate pollution continues
to climb through most of the century. Consistent with 3 or 4 ° Celsius (about 5.5 or 7 ° Fahrenheit) of warming. Implies 2,430 gigatons of carbon pollution by 2100.
Sea level rise + annual flood - Local sea level projection plus the
added height of a local annual flood. An annual flood’s height
above sea level is exceeded once per year on average.
Tideline - used to denote the long-term average of the highest
daily local tide level or, technically, the mean higher high water
(MHHW) line. Tideline projections are based on measured historic
local sea surface heights plus local sea-level-rise projections plus
local tidal range assessments.
Annual flood level - used to denote the water level at the shoreline
that local coastal floods exceed on average once per year. In other
words, ten floods are statistically expected to exceed this level over
ten years, although some years might have two or more incidents,
and other years none.
Moderate flood level - used to denote the water level at the shoreline that local coastal floods have a ten percent chance of exceeding each year.

Coastal floods - saltwater floods caused by sea level, tide and
storm surge combining to raise the ocean high enough to spread
over adjacent land.
Coastal flood height projections - based on measured historic local sea surface heights plus local sea-level-rise projections plus the
height above sea level of defined local flood types, such as annual
or ten-percent-chance. Observed and reconstructed historic water
levels are used to develop a relationship between the likelihood of
a flood and its height (higher floods are less frequent).
Bathtub approach - Map areas are identified as vulnerable based
on land elevation relative to the selected shoreline water
level, and refined by requiring hydrological connectivity to saltwater.
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ABBREVIATIONS
IPCC - Intergovernmental Panel on Climate Change
LECZ - Low-elevation coastal zone areas where 10 percent of the
world’s population dwells
NDRF - National Disaster Recovery Framework
FEMA - Federal Emergency Management Agency
FNSS - Functional Needs Support Services (defined as services that
enable individuals to maintain their independence in a general
population shelter
DME - Durable Medical Equipment
CMS - Consumable Medical Supplies
PAS - Personal Assistance Services
CART - Computer Assisted Real time Translation
ADA - Americans with Disability Act
AHJ - Authority Having Jurisdiction (defined as “An organization,
office, or individual responsible for enforcing the requirements of
a code or standard, or for approving equipment, materials, an installation, or a procedure)
ICC - Increased Cost of Compliance (one of several resources for
flood insurance policyholders who need additional help rebuilding after a flood)
NSSA - National Storm Shelter Association
NFIP - National FLood Insurance Program**
SIRR - Special Initiative for Rebuilding and Resiliency (NYC started
a process which studied disaster-prone areas for prevention and
preparation)
DGPP - Director-General for Policy Planning (published Guidelines
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for Tsunami Evacuation Buildings in Japanese in June 1995)
SMBTR - Structural Design Method of Buildings for Tsunami Resistance, (used for design of vertical evacuation structures such as the
apartment building in Minamisanriku)
BARA - Best Available Refuge Area (people in BARAs are less likely
to be injured or killed than people in other areas of a building)
NOAA – National Oceanic and Atmospheric
USGS – United States Geological Survey
DOT – Department of Transportation
DOE - Department of Energy
DOI – Department of Insurance
EPA – Environmental Protection Agency
FCC – Federal Communications Commission
UNDRR - United Nations Office for Disaster Risk Reduction
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EMILY WETHERBEE
EXTERNAL ADVISOR

VIII.

EXTERNAL ADVISOR/
FURTHER RESEARCH

Emily is a registered architect and teacher with academic work focused on Climate
Change and Sustainable Systems. She has taught courses at The New School and
Rhode Island School of Design.
She earned a BA in Ecological Design from The Evergreen State College where she
curated her own curriculum including studies with The Ecosa Institute at Arcosanti,
Earthship Biotecture, and Permaculture Farms. She graduated with a MArch from Parsons School of Design where she participated in the Design Workshop program in
Mississippi; a post Hurricane Katrina design-build project. Prior to starting her own
practice, she managed several large-scale public resiliency projects in New York City.
email:

emilywetherbee@gmail.com

webiste: www.wetherbeearchitects.com

MOVING FORWARD
•
Field research in community systems of Filipinos in coastal provinces
•
Field research of local flora and fauna species for natural irrigation systems
•
Consult with Philippine Historians
•
Interviews with DOST-UP dream and Phil-LiDAR Program; and other local
non-profit groups
•
Collaboration with multi-disciplinary professionals (structural engineers, me
chanical engineers, local architects, landscape architects, local botanists, permaculture farmers, and the like)
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